Role of the cytoskeleton in mediating effect of vasopressin and herbimycin A on secretory K channels in CCD.
We have previously demonstrated that inhibiting protein tyrosine kinase (PTK) and stimulating protein kinase A (PKA) increase the activity of the small-conductance K (SK) channel in the cortical collecting duct (CCD) of rat kidneys (Cassola AC, Giebisch G, and Wang WH. Am J Physiol Renal Fluid Electrolyte Physiol 264: F502-F509, 1993; Wang WH, Lerea KM, Chan M, and Giebisch G. Am J Physiol Renal Physiol 278: F165-F171, 2000). In the present study, we used the patch-clamp technique to study the role of the cytoskeleton in mediating the effect of herbimycin A, an inhibitor of PTK, and vasopressin on the SK channels in the CCD. The addition of colchicine, an inhibitor of microtubule assembly, or taxol, an agent that blocks microtubule reconstruction, had no significant effect on channel activity. However, colchicine and taxol treatment completely abolished the stimulatory effect of herbimycin A on the SK channels in the CCD. Removal of the microtubule inhibitors restored the stimulatory effect of herbimycin A. In contrast, treatment of the tubules with either taxol or colchicine did not block the stimulatory effect of vasopressin on the SK channels. Moreover, the effect of herbimycin A on the SK channels was also absent in the CCDs treated with either cytochalasin D or phalloidin. In contrast, the stimulatory effect of vasopressin was still observed in the tubules treated with phalloidin. However, cytochalasin D treatment abolished the effect of vasopressin on the SK channels. Finally, the effects of vasopressin and herbimycin A are additive because inhibiting PTK can still increase the channel activity in CCD that has been challenged by vasopressin. We conclude that an intact cytoskeleton is required for the effect on the SK channels of inhibiting PTK and that the SK channels that are activated by inhibiting PTK were differently regulated from those stimulated by vasopressin.